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DETAILED ACTION 

1. A request for continued examination under 37 CFR 1.1 14, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
08/14/2007 has been entered. 

Response to Arguments 

2. Applicant's arguments filed on 08/14/2007 have been fully considered but they 
are not persuasive. 

Applicant's Argument: Applicant argues, on page 9, lines 3-20, "Bazes is silent about 
the relationship between the number N of taps of the clock signals TAPO to TAP15 and 
the setup and hold times of the flip-flops 54." 

Examiner's Response: Examiner asserts that, Bazes discloses that there is a specified 
setup time, ts and hold time th, for any clocked device (see column 5, lines 18-35). 
Bazes further discloses that the control sample signals 46, 48, and 50 are needed in 
order to guarantee the set up and hold times of the L-type FLIP-FLOP 54. Bazes recites 
that the input data must be present and stable for at least, ts before the clock transition 
and until at least th after it. Bazes further discloses that the interval between each SDL 
output transition is given by Tr/N, where Tr is the reference clock period and N is the 
number of SDL taps (interpreted as the number of clock signals) (see column 4, last 
paragraph and column 6, first paragraph (especially lines 1-3)). Therefore inherently 
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Tr/N (i.e., the interval between each SDL transition) must be equal or greater than (ts + 
th), to meet the above underlined requirements. Hence N < [T/(Ts+Th)]. 
Applicant's Argument: Applicant argues, on page 10, lines 1-2, that the teachings of 
Bazes are in direct contradiction to the subject matter of the pending claims, because 
Bazes proposes increasing the number N of taps as much as possible in order to 
increase the resolution. 

Examiner's Response: Examiner asserts that increasing or decreasing the number of 
clocks is not recited in the rejected claim(s). Therefore, the argument is moot. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner In which the invention was made. 

3. Claims 1, 4, 5, and 8-15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hirota et al. (hereafter, referred as Hirota) (US 6,567,484) and 
Tanabe et al. (hereafter, referred as Tanabe) (US 4,672,639), further in view of Bazes 
(US 4,975,702). 

As to claim 1, Hirota discloses an apparatus comprising: an edge detection circuit 
(see Fig. 4, 23-2) detecting between which two clock edges a data edge is located (see 
Fig. 5 and column 3, lines 9-30), the two edges being among edges of first to N-th 
clocks having the same frequency but mutually different phases (see the abstract and 
column 2, lines 21-29); and a clock selection circuit which selects one clock (i.e. clock 



Application/Control Number: 09/977,338 Page 4 

Art Unit: 2611 

#7) from among the first to N-th clocks (see column 3, lines 28-30), based on detection 
information from the edge detection circuit. Hirota does not disclose that the selected 
clock has been used as a sampling clock. Tanabe, in the same field of endeavor, 
discloses a sampling pulse generator, which receives a plurality of clock signals having 
the same frequency and phase differences (see the abstract). Tanabe further discloses 
an additional signal (interpreted as data signal) is also inputted to the edge detector 
(see Fig. 1), wherein phase relationship data are constructed and assembled and an 
optimum one of the clock signals is selected and outputted based on the phase data as 
the recovered sampling clock (see the abstract and column 3, lines 30-45, and see 
column 1 , lines 1 0-1 6). It would have been obvious to one of ordinary skill in the art at 
the time of invention to use the optimum clock selected from a plurality of clocks (i.e. the 
clock which samples the data in the middle) as the sampling clock, in order to sample 
the data correctly and therefore more accurately recognize the incoming data (see 
column 1 , lines 62 to column 2, line 9). Tanabe further discloses that the edge 
detection circuit comprises: a first holding circuit (see Fig. 3, e.g. 310) which holds data 
(CRS interpreted as data) by using the first clock (CKO), ... a J-th holding circuit (see 
Fig. 3, e.g. 314), which holds data by using a J-th clock (CK4), . . . and an N-th holding 
circuit (see Fig. 3, e.g. 317) which holds data by using the N-th clock (CK7); and a first 
detection circuit (e.g. ANO) which detects whether or not there is a data edge between 
the edges of the first clock and a second clock, based on data held in the first holding 
circuit and a second holding circuit, ... a J-th detection circuit (e.g. AN4) which detects 
whether or not there is a data edge between the edges of the J-th clock (CK4) and a 
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(J+1)-th clock (CK5), based on data held in the J-th holding circuit (314) and a (J+1)-th 
holding circuit (315), . . . and an N-th detection circuit (AN7) which detects whether or 
not there is a data edge between the edges of the N-th clock (CK7) and the first clock 
(CKO), based on data held in the N-th (317) and first (310) holding circuits, and wherein 
the clock selection circuit 35 selects a clock from among the first to N-th clocks, based 
on edge detection information from the first to N-th detection circuits, and outputs the 
selected clock as the sampling clock. It would have been obvious to one of ordinary skill 
in the art at the time of invention to modify Hirota as suggested by Tanabe to accurately 
determine the edge of the data (see column 4, lines 10-24) and find the optimum 
sampling clock. Hirota and Tanabe are silent in disclosing that there is a set-up time and 
a holding time associated with first to N-th holding circuits. Bazes discloses that there is 
a specified setup time, ts and hold time th, for any clocked device (see column 5, lines 
1 8-35). Bazes discloses that the setup time requirement of the flip-flop is met if the 
signal has stable for at least the setup time before the next transition of the SDL tap, 
and similarly, the hold time requirement of the flip-flop is met if the signal has been 
stable for at least the hold time after the transition of the SDL tap (see column 5, lines 
18-35). Bazes further discloses that the interval between each SDL output transition is 
given by VN, where Tr is the reference clock period and N is the number of SDL taps 
(interpreted as the number of clock signals) (see column 4, last paragraph and column 
6, first paragraph). Therefore inherently Tr/N (i.e., the interval between each SDL 
transition) must be equal or greater than (ts + th), to meet the above requirements. 
Hence N < [T/(Ts+Th)]. It would have been obvious to one of ordinary skill in the art at 
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the time of invention to modify Hirota and Tanabe as suggested by Bazes to accurately 
determine the location of the transitions in the digitized waveform (see column 6, first 
paragraph). 

As to claim 4, Bazes discloses that the number of clocks N is such that 
N=[T/(Ts+Th)] (see rejection of claim 1). 

As to claim 5, Hirota, Tanabe, and Bazes, disclose all the subject matters 
claimed in claim 1 , except that the number of clocks N of the first to N-th clocks is such 
that N=5. However, since Applicant does not disclose any advantage for using 5 clocks 
in the system, therefore, it is a matter of design choice to sample the signal with 5 
clocks and it would have been obvious to one of ordinary skill in the art at the time of 
invention to use 5 clocks in the system to sample the signal to meet the system 
requirements. 

As to claim 8, Hirota discloses that the clock selection circuit selects from the first 
to N-th clocks a clock having an edge that is shifted by a given set number M (e. g. 3 to 
obtain clock #7) of edges from a data edge (see Fig. 5). 

As to claim 9, Hirota, Tanabe, and Bazes are silent in disclosing that the number 
M is set to a number that ensures a set-up time and a hold time of a circuit which holds 
data based on the generated sampling clock. However, it would have been obvious to 
select the optimal clock in a place that ensures a set-up time and a hold time of a circuit, 
which holds data based on the generated sampling clock to accurately determine the 
location of the transitions in the digitized waveform (see column 6, first paragraph). 
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As to claim 10, Hirota discloses an apparatus comprising: an edge detection 
circuit (see Fig. 4, 23-2) detecting between which two clock edges a data edge is 
located (see Fig. 5 and column 3, lines 9-30), the two edges being among edges of first 
to N-th clocks having the same frequency but mutually different phases (see the 
abstract and column 2, lines 21-29); and a clock selection circuit which selects one 
clock (i.e. clock #7) from among the first to N-th clocks (see column 3, lines 28-30), 
based on detection information from the edge detection circuit. Hirota discloses all the 
subject matters claimed in claim 10, except that the selected clocks has been used as a 
sampling clock. Tanabe, in the same field of endeavor, discloses a sampling pulse 
generator, which receives a plurality of clock signals having the same frequency and 
phase differences. Tanabe further discloses an additional signal (interpreted as data 
signal) is also inputted to the edge detector (see Fig. 1), wherein phase relationship 
data are constructed and assembled and an optimum one of the clock signals is 
selected and outputted based on the phase data as the recovered sampling signal (see 
the abstract and column 3, lines 30-45, and see column 1, lines 10-16). It would have 
been obvious to one of ordinary skill in the art at the time of invention to use the 
optimum clock selected from a plurality of clocks (i.e. the clock which samples the data 
in the middle) as the sampling clock, in order to sample the data correctly and therefore 
more accurately recognize the incoming data (see column 1, lines 62 to column 2, line 
9). Tanabe further discloses that the edge detection circuit comprises: a first holding 
circuit (see Fig. 3, e.g. 310) which holds data (CRS interpreted as data) by using the 
first clock (CKO), ... a J-th holding circuit (see Fig. 3, e.g. 314), which holds data by 
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using a J-th clock (CK4), . . . and an N-th holding circuit (see Fig. 3, e.g. 317) which 
holds data by using the N-th clock (CK7). It would have been obvious to one of ordinary 
skill in the art at the tinne of invention to modify Hirota as suggested by Tanabe to 
accurately determine the edge of the data (see column 4, lines 10-24) and find the 
optimum sampling clock. As to the last limitation of claim 10, Hirota and Tanabe are 
silent in disclosing that there is a set-up time and a holding time associated with first to 
N-th holding circuits. Bazes discloses that there is a specified setup time, ts and hold 
time th, for any clocked device (see column 5, lines 18-35). Bazes discloses that the 
setup time requirement of the flip-flop is met if the signal has stable for at least the setup 
time before the next transition of the SDL tap, and similarly, the hold time requirement of 
the flip-flop is met if the signal has been stable for at least the hold time after the 
transition of the SDL tap (see column 5, lines 1 8-35). Bazes further discloses that the 
interval between each SDL output transition is given by Tr/N, where Tr is the reference 
clock period and N is the number of SDL taps (interpreted as the number of clock 
signals) (see column 4, last paragraph and column 6, first paragraph). Therefore 
inherently Tr/N (i.e., the interval between each SDL transition) must be equal or greater 
than (ts + th), to meet the above requirements. Hence N < [T/(Ts+Th)]. It would have 
been obvious to one of ordinary skill in the art at the time of invention to modify Hirota 
and Tanabe as suggested by Bazes to accurately determine the location of the 
transitions in the digitized waveform (see column 6, first paragraph). 

As to claim 1 1 , Bazes discloses that the number of clocks N is such that 
N=[T/(Ts+Th)] (see rejection of claim 10). 
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As to claims 12 and 13, Hirota, Tanabe, and Bazes disclose all the subject 
matters claimed in claim 10 and 11. except that the number of clocks N of the first to N- 
th clocks is such that N=5. However, since Applicant does not disclose any advantage 
for using 5 clocks in the system therefore, it is a matter of design choice to sample the 
signal with 5 clocks and it would have been obvious to one of ordinary skill in the art at 
the time of invention to use 5 clocks in the system to sample the signal to meet the 
system requirements. 

As to claim 14, Hirota discloses that the clock selection circuit selects from the 
first to N-th clocks a clock having an edge that is shifted by a given set number M (e. g. 
3 to obtain clock #7) of edges from a data edge (see Fig. 5). 

As to claim 15, Hirota, Tanabe, and Bazes are silent in disclosing that the 
number M is set to a number that ensures a set-up time and a hold time of a circuit 
which holds data based on the generated sampling clock. However, it would have been 
obvious to select the optimal clock in a place that ensures a set-up time and a hold 
time of a circuit, which holds data based on the generated sampling clock to accurately 
determine the location of the transitions in the digitized waveform (see column 6, first 
paragraph). 

4. Claims 16, 17, 19 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hirota, Tanabe, and Bazes, further in view of Yamauchi et al. 
(hereafter, referred as Yamauchi) (US 5,517,155). 

As to claims 16 and 17, Hirota, Tanabe, and Bazes disclose all the subject 
matters claimed in claims 1 and 10, except that sampling clock generation circuit, 
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further comprises: a PLL circuit having an oscillation circuit with a variably-controlled 
oscillation frequency, and phase-synchronizing a clock generated by the oscillation 
circuit with a base clock, wherein the first to N-th clocks is generated based on outputs 
of first to N-th inversion circuits of an odd number of stages included in the oscillation 
circuit. Yamauchi, in the same field of endeavor, discloses a PLL circuit (see Fig. 2) 
having an oscillation circuit (block 6) with a variably-controlled oscillation frequency, and 
phase-synchronizing a clock generated by the oscillation circuit with a base clock (see 
column 6, last paragraph and column 7, first paragraph), wherein the first to N-th clocks 
is generated based on outputs of first to N-th inversion circuits of an odd number of 
stages included in the oscillation circuit (see Fig. 7, column 22, paragraphs 2-3 and 
column 23, last paragraph). It would have been obvious to one of ordinary skill in the art 
at the time of invention to modify Hirota, Tanabe, and Bazes, as suggested by 
Yamauchi to accurately find the optimal clock synchronized with the clock of the 
transmitter suitable for sampling the incoming data signal. 

As to claims 19 and 20, Yamauchi further discloses that at least one of a 
disposition of the first to N-th inversion circuits and interconnection of output lines- of 
the first to N-th inversion circuits is performed in such a manner that phase differences 
between the first to N-th clocks are equal (see column 23, last paragraph). 
5. Claims 22 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hirota, Tanabe, and Yamauchi, further in view of Wendelrup (US 5,796,360). 

As to claims 22 and 23, Hirota, Tanabe, Bazes, and Yamauchi are silent in 
discloses that the lines for the first to N-th clocks are interconnected in such a manner 
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that the parasitic capacitances of lines of the first to N-th clocks are equal. Wendelrup, 
in the same field of endeavor discloses a controlled clock generator (see column 1, lines 
8 and 9). Wendelrup further discloses that in a design for implementation on a CMOS 
integrated circuit, one must ensure that all of the output nodes of the logic circuitry 907 
have equal parasitic capacitances (see column 7, last paragraph and Fig. 9). It would 
have been obvious to one of ordinary skill in the art at the time of invention to Modify 
Hirota, Tanabe, Bazes, and Yamauchi as suggested by Wendelrup in order to have 
uniform delays introduced for each of the phase clocks (See column 7, last paragraph). 
6. Claims 25, 26, 31 , and 32 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Hirota, Tanabe, and Bazes, further in view of Fujimori et al. 
(hereafter, referred as Fujimori) (US 6,477,181). 

As to claim 25, Hirota, Tanabe, and Bazes disclose all the subject matters 
claimed in claim 25 (for the sampling clock generation circuit see the rejection of claim 
1) except for a circuit which holds data, based on the sampling clock generated by the 
sampling clock generation circuit, and performs given processing for data transfer, 
based on the held data. Fujimori discloses a data communication apparatus (see Fig. 6) 
comprising a sampling clock generator 42 and a sound I/O 41 which writes the audio 
data into its internal output FIFO buffer and then reads out the data from the output 
FIFO buffer in accordance with the sampling pulses to transfer the read-out data to the 
DAC for digital-to-analog conversion (see column 6, last paragraph). It would have been 
obvious to one of ordinary skill in the art at the time of invention to modify Hirota, 
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Tanabe, and Bazes as suggested by Fujinnori to improve the data communication 
system (see column 27, lines 16-25). 

As to claim 26, Hirota, Tanabe, and Bazes disclose all the subject matters 
claimed in claim 26 (for the sampling clock generation circuit see the rejection of claim 
10) except for a circuit which holds data, based on the sampling clock generated by the 
sampling clock generation circuit, and performs given processing for data transfer, 
based on the held data. Fujimori discloses a data communication apparatus (See Fig. 6) 
comprising a sampling clock generator 42 and a sound I/O 41 which writes the audio 
data into its internal output FIFO buffer and then reads out the data from the output 
FIFO buffer in accordance with the sampling pulses to transfer the read-out data to the 
DAC for digital-to-analog conversion (see column 6, last paragraph). It would have been 
obvious to one of ordinary skill in the art at the time of invention to modify Hirota 
Tanabe, and Bazes as suggested by Fujimori to improve the data communication 
system (see column 27, lines 16-25). 

As to claims 31 and 32, Fujimori further shows a device, which performs storage 
processing (see Fig. 6, 31-33) on data transferred through the data transfer control 
device (see Fig. 6, 41 and 42) and the bus 44. 

7. Claims 28, 29, 34, and 35, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hirota, Tanabe, Bazes, and Fujimori, further in view of Applicant's 
admitted prior art (Applicant's background of invention). 

As to claims 28 and 29, Fujimori discloses that the data has been transferred by 
using bus 44 in the system (see Fig. 6). However, Fujimori does not disclose data 
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transfer is in accordance with the Universal Serial Bus (USB) standard. Applicant in the 
background of invention discloses that the USB standard has the advantage of 
enabling the use of connectors of the same standard to connect peripheral equipment 
such as a mouse, keyboard, and printer, which are connected by connectors of 
different standards, and of making it possible to implement plug-and -play and hot-plug 
features (see page 1). Therefore, it would have been obvious to one of ordinary skill in 
the art at the time of invention to use the USB standard for the reasons stated above. 

As to claims 34 and 35, Fujimori further shows a device, which performs storage 
processing (see Fig. 6, 31-33) on data transferred through the data transfer control 
device (see Fig. 6, 41 and 42) and the bus 44; 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leila Maiek whose telephone number is 571-272-8731 . 
The examiner can normally be reached on 9AM-5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad Ghayour can be reached on 571-272-3021. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Leila MaIek 
Examiner 
Art Unit 2611 



LM. 




